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CLAIMS 



[Claim(s)] 

[Claim 1] In the booster for wireless LAN connected through a cable between the LAN 
transmitter-receivers and antennas which perform a half-duplex, while arranging the 
high-frequency amplifier to a receiving path side It has a signal detection means to detect 
the existence of the sending signal transmitted through a transmitting path from the 
above-mentioned LAN transmitter-receiver. When the above-mentioned signal detection 
means detects a sending signal, separate the above-mentioned receiving path from an 
antenna, and the above-mentioned sending signal is outputted to an antenna. It is the 
booster for wireless LAN characterized by constituting so that the above-mentioned 
receiving path may be connected to an antenna and an antenna input signal may be 
amplified, when a sending signal is not detected. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the booster for wireless LAN for 

long-distance transmission. 

[0002] 

[Description of the Prior Art] The wireless LAN system for long-distance transmission in 
the former is constituted as shown in drawing 4 . In drawing 4 , 1 is a directional antenna, 
2 is a LAN transmitter-receiver, and a cable 3 connects between the above-mentioned 
directional antenna 1 and the LAN transmitter-receiver 2. 

[0003] In the above-mentioned configuration, the signal received with the directional 
antenna 1 is sent to the LAN transmitter-receiver 2 through a cable 3, as an arrow head B 
shows. Moreover, the sending signal outputted from the LAN transmitter-receiver 2 is sent 
to a directional antenna 1 through a cable 3, as an arrow head A shows, and it is emitted to 
space from this directional antenna 1. 

[0004] In this case, if a cable 3 becomes long, since transmission loss will become large, the 
output-signal level of the LAN transmitter-receiver 2 has been set up so that it may go up 
by the former and predetermined level may be obtained at the electric supply edge of a 
directional antenna 1 about a signal (sending signal). 
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[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, by the former, although 
the output-signal level of the LAN transmitter-receiver 2 was raised and loss of a cable 3 is 
amended about the uphill signal so that level predetermined at the electric supply edge of 
a directional antenna 1 may be obtained, it gets down and loss amendment is omitted 
especially about the signal. 

[0006] In this case, it is the noise figure of L0 and the LAN transmitter-receiver [ as 
opposed to / get down and / a signal ] 2 about loss of a cable 3 F0 If it carries out, the noise 
figure F which looked at the LAN transmitter-receiver 2 -way from the directional antenna 
1 will deteriorate in F=F0 / L0. As mentioned above, in the conventional wireless LAN, 
although cable loss could be amended about the sending signal, there is no amendment 
means about an input signal, and there was a problem that a noise figure deteriorated in 
response to the effect of cable loss. Degradation of the above-mentioned noise figure will 
contract the distance which can be transmitted, and when transmitting over long distances, 
it poses a problem. 

[0007] It was made in order that this invention might solve the above-mentioned technical 
problem, and the cable loss at the time of reception actuation can be amended, and it aims 
at offering the booster for wireless LAN which makes long-distance transmission possible. 
[0008] 

[Means for Solving the Problem] In the booster for wireless LAN connected through a cable 
between the LAN transmitter-receivers and antennas which perform a half-duplex, while 
this invention arranges the high-frequency amplifier to a receiving path side It has a 
signal detection means to detect the existence of the sending signal transmitted through a 
transmitting path from the above-mentioned LAN transmitter-receiver. When the 
above-mentioned receiving path is separated from an antenna, the above-mentioned 
sending signal is outputted to an antenna, when the above-mentioned signal detection 
means detects a sending signal, and a sending signal is not detected, it is characterized by 
constituting so that the above-mentioned receiving path may be connected to an antenna 
and an antenna input signal may be amplified. 
[0009] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained 
with reference to a drawing. 

[0010] Drawing 1 is the block diagram of the booster for wireless LAN concerning 1 
operation gestalt of this invention. The booster 10 for wireless LAN is inserted in the cable 
3 which connects the LAN transmitter-receiver 2 with the antenna 1 which has directivity 
as shown in drawing 1 . In this case, the booster 10 for wireless LAN is formed in the 
feeding point side of a directional antenna 1. 

[0011] The unilateralization component 11, for example, a circulator, a directional coupler 
12, and a circulator 13 are formed in the above-mentioned booster 10 for wireless LAN at a 
serial. An input/output terminal a is connected to a cable 3, and, as for the 
above-mentioned circulator 11, an input/output terminal b is connected to the input/output 
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terminal a of a circulator 13 through a directional coupler 12. An input/output terminal b is 
connected at the feeding point of a directional antenna 1, and, as for this circulator 13, an 
input/output terminal c is connected to the input terminal o of the high frequency 
change-over switch 14. 

[0012] Moreover, a wave detector 15 is connected to the joint terminal of the 
above-mentioned directional coupler 12, the detection output is amplified by DC amplifier 
16, and it is inputted into the control terminal c of the above-mentioned high frequency 
change-over switch 14. 

[0013] The above-mentioned high frequency change-over switch 14 switches and outputs 
the signal inputted into the input terminal o from a circulator 13 to output terminals a and 
b according to the control signal to which it is given by the control terminal c. That is, the 
high frequency change-over switch 14 outputs an input signal to an output terminal a side, 
when a control signal is "L" level, and when a control signal is "H" level, it outputs an input 
signal to an output terminal b. This output terminal b is grounded through a terminator 17. 
Moreover, the signal taken out from an output terminal a is amplified with the 
high-frequency amplifier (LNA) 18, for example, a low noise amplifier, and is inputted into 
the input/output terminal c of a circulator 11. Operating power (3V and about 15mA) is 
supplied to above-mentioned DC amplifier 16 and a low noise amplifier 18 from DC power 
supply 19. 

[0014] Above-mentioned DC power supply 19 have the composition of rectifying a 
commercial alternating current power source in a rectifier circuit 21, and obtaining DC 
power supply as generally shown in drawing 2 . 

[0015] Moreover, it is good also as a configuration which, in addition to this, uses together 
a dc-battery 22 and a solar battery 23 as above-mentioned DC power supply 19 as shown in 
drawing 3 . In this case, the output of a solar battery 23 is supplied to the dc-battery 22 
through the diode 24 for back flow inhibition. That is, when sufficient power is obtained 
from a solar battery 23, a dc-battery 22 is charged by the output power of a solar battery 23, 
and the life property of a dc-battery 22 is made good. 

[0016] Next, actuation of the above-mentioned operation gestalt is explained. If a sending 
signal is outputted from the LAN transmitter-receiver 2, this signal will be inputted into 
the circulator 11 of the booster 10 for wireless LAN through a cable 3, as an arrow head A 
shows. The signal inputted into this circulator 11 is sent to a directional antenna 1 through 
a directional coupler 12 and a circulator 13, and is transmitted to the exterior from this 
directional antenna 1. 

[0017] Moreover, the signal outputted from the above-mentioned circulator 11 is inputted 
into the wave detector 15 combined with the directional coupler 12, the detection output is 
amplified with DC amplifier 16, and the signal of "H" level is inputted into the control 
terminal c of the high frequency change-over switch 14. Consequently, the input terminal o 
of the high frequency change-over switch 14 is switched to an output terminal b side, and 
the input/output terminal c of a circulator 13 is grounded through a terminator 17. 
[0018] While absorbing the reflective power at the time of the antenna mismatching in the 
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feeding point of a directional antenna 1 by grounding the input/output terminal c of the 
above-mentioned circulator 13 by the terminator 17, it has the operation which carries out 
termination consumption of the back-bonding signal between terminals of circulator 13 the 
very thing at the time of transmission. Moreover, it prevents that the back-bonding signal 
between terminals in a circulator 13 is impressed to a low noise amplifier 18 by separating 
between a circulator 13 and low noise amplifiers 18 with the high frequency change-over 
switch 14. 

[0019] When the LAN transmitter-receiver 2 outputs a signal as mentioned above, the 
transmitting path of the one direction from the LAN transmitter-receiver 2 to a directional 
antenna 1 is formed. Therefore, in this transmitting mode, the output level of the LAN 
transmitter-receiver 2 is set up so that the signal level in the feeding point of a directional 
antenna 1 may turn into predetermined level, namely, so that loss of loss of a cable 3 and 
the circulator 11 of the booster 10 for wireless LAN, a directional coupler 12, and a 
circulator 13 may be compensated. 

[0020] Moreover, since a sending signal is not outputted from the LAN 
transmitter-receiver 2 when the LAN transmitter-receiver 2 becomes the receive mode, 
there is no output signal of the wave detector 15 connected to the transmitting path, and 
the signal of "L" level is inputted into the control terminal c of the high frequency 
change-over switch 14 from DC amplifier 16. For this reason, the input terminal o of the 
high frequency change-over switch 14 is switched to an output terminal a side, and the 
signal received with the directional antenna 1 is inputted into a low noise amplifier 18 
through a circulator 13 and the high frequency change-over switch 14. And the signal 
amplified with this low noise amplifier 18 is outputted to a cable 3 from a circulator 11, and 
as an arrow head B shows, it is sent to the LAN transmitter-receiver 2. 
[0021] When the LAN transmitter-receiver 2 becomes the receive mode as mentioned 
above, a low noise amplifier 18 is inserted between a directional antenna 1 and the LAN 
transmitter-receiver 2, the input signal of a directional antenna 1 is amplified with a low 
noise amplifier 18, and a lost part by the cable 3 is compensated. 

[0022] By operating a low noise amplifier 18 at the time of the reception under half-duplex, 
as described above, it is the cable loss L0. Effect can be mitigated and degradation of a 
noise figure can be suppressed. It is loss of a circulator 13 and the high frequency 
change-over switch 14 LI It carries out and is Fa about the noise figure of a low noise 
amplifier 18. It is Ga about gain. If it carries out, it is the comprehensive noise figure 
FLNA from the antenna feeding point at this time. FLNA =(Fa / Ll)+ {(F0-1) /(Ll, L0, and 
Ga)} 

It comes out. 

[0023] F=F0 at the time of connecting only by the cable 3 in the former here / L0 
Comprehensive noise figure FLNA at the time of connecting through a low noise amplifier 
18 like this invention It compares. 

[0024] First, Ll It is loss of a circulator 13 and the high frequency change-over switch 14, 
and is [ about ldB (**0.79) and ] the cable loss L0. It may be lOdB (0.1) by about 10m. 
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[0025] Here, if the noise figure of a low noise amplifier 18 is set as 20dB (about 100 times), 
it is a noise figure F. F=10xF0 FLNA =1.26xF0+ {(F0-1) /(0.079xl00)} 
= 1.26xF0+ {(F0-1) /(7.9)} 
={1.26+(1/7.9)}F0 -(1/7.9) 

**1.26F0 It becomes. Therefore, by inserting a low noise amplifier 18 at the time of 
reception actuation, and amplifying a signal at it, degradation of the noise figure in input 
conversion can be improved, and distance compaction by the cable loss at the time of 
long-distance transmission can be made into min. 
[0026] 

[Effect of the Invention] In the wireless LAN which connected the LAN 
transmitter-receiver and the antenna with the cable according to this invention as a full 
account was given above While a unilateralization component constitutes a transmitting 
path and a receiving path, the high-frequency amplifier is arranged for this receiving path. 
By detecting the existence of the sending signal by the above-mentioned LAN 
transmitter-receiver, since an antenna input signal is amplified with the high-frequency 
amplifier at the time of the receive mode of a change and the above-mentioned LAN 
transmitter-receiver and was inputted into the LAN transmitter-receiver at it, a 
transmitting path and a receiving path Degradation of the noise figure at the time of 
reception actuation can be improved, and distance compaction by the cable loss at the time 
of long-distance transmission can be made into min. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Drawing showing the configuration of the booster for wireless LAN concerning 
1 operation gestalt of this invention. 

[Drawing 21 Drawing showing the example of a configuration of the DC power supply in 
this operation gestalt. 

[Drawing 31 Drawing showing other examples of a configuration of the DC power supply in 
this operation gestalt. 

[Drawing 41 Drawing showing the outline configuration of the conventional wireless LAN. 
[Description of Notations] 

1 Directional Antenna 

2 LAN Transmitter-receiver 

3 Cable 

10 Booster for Wireless LAN 

11 Circulator 

12 Directional Coupler 

13 Circulator 

14 High Frequency Change-over Switch 

15 Wave Detector 
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16 DC Amplifier 

17 Terminator 

18 Low Noise Amplifier 

19 DC Power Supply 

21 Rectifier Circuit 

22 Dc-battery 

23 Solar Battery 
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